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1. Introduction

The objective of the MIV project was to optimize two contradictory
design considerations - the greatest possible reduction in dummy
loadings at the lowest possible vehicle weight i1ncrease (max.
increase 20 1lbs./vehicle) with the precondition that the design

be suited to mass production.

The MIV 1s by definition not a totally integrated concept as dis-
cussed and presented by Volkswagenwerk AG duraing the 8th ESV
Conference or as demonstrated in the form of the Volkswagen In-
tegrated Research Vehicles IRVW I and II. The MIV, in contrast,
does not include consideration of special energy saving or special

emission rcduction engine/transmission concepts.

Because vehicle layout, according to established criteria and
subsequent reinforcement for modified design criteria, always

leads to substantial weight 1increases with commensurate limitations
upon producebility, 1t was decided not to use the "add-on" strategy,
but to develop an all new "Integrated Structure" for the 4 door

MIV., Thais concept requires that the largest possible number of
components be effective during the specified frontal and side

impacts.

NHTSA's design goals were the 35 mph head-on fixed barrier impact
and the 30 mph side impact with the new 1.565 kg (3,450 lbs) de-
formable 19° crabbed Barrier and the new HSRI Dummy which were

specially developed for the side impact.

In addaition to these tests, the effectiveness of the MIV vehicle
layout was to be evaluated in vehicle-to-vehicle lateral impacts
with the crabbed Chevrolet Citation striking the side of the

MIV at 60° and 90° at 40 and 34 mph respectively.



A gqualitative analysis of the force/deflection characteristics

of front structure, mass and bumper heigt of the striking vehicle
and their effect upon dummy loadings and side structure deforma-
tion of the struck vehicle was to be performed by computer simu-
lation. To validate the computer program a 90° side impact test
was to be run with the crabbed Citation and baseline vehicle at

34 mph simulating the bumper/sill engagement,

- 10a -



2. Method
2.1 Test Devices and Test Configuration
2.2 List of Accelerometer Location
2.2.1 Target Vehicle Instrumentation
2.2,2 Side Impactor Instrumentation
2.2.3 Dummy Instrumentation
2.3 Camera Location and Frame Rate

- 11 -



FIGURE

. 1699 CRABBEL BARRIER TEST DEVICE
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Table List of Accelerometer - Location
VEHICLE
No Location Shortened Form Direction
1 Right Front-Doorsill TSVR Y
2 Left Front-Doorsill TSVL Y
3 Left Rear-Doorsili SHHL Y
4 Rear Deck over Centerline KOBO X, Y, Z
5 Front Firewall over Cp SWMI X, Y, Z
6 Mid-front Edge of left Front-Door TTRV Y
7 Middle of left Front-Door TTRM Y
8 Shoulder Contact at Front-Door SASL Y
9 Pelvis Contact at Front-Door BASL Y
10 Left Front-Door on Windowsil] FBVL Y
11 Right Front-Door on Windowsill,
directly across No. 10 FBVR
12 Left B-Pillar near Door Latch BSLL
13 Right B-Pillar across No. 12 BSLR
14 Underneath left Front Seat
attached to Seat SGFA
15 Vehicle Center of Gravity RTMI , Y, Z
16 Left Front-Door Intrusion FTWE
17 B-Pillar Intrusion THWE
18 Shoulder Contact Driver SKO1K
19 Pelvis Contact Driver BKO1K
20 Shoulder Contact Left Rear Passenger SKO3K
21 Pelvis Contact Left Rear Passenger BKO3K
192_CRABBED_SIDE_IMPACTOR
1 Right Frame Rail LTRR X
2 Left Frame Rail LTRL X
3 Front Crossmember at C| QTVM X
4 Right Rear Vertikal Framerail RHTR X, Y
5 Center of Gravity SPKT X, Y, Z
Declaration: X = Longitudinal
= Lataral ( - 16 -

Vertikal



Location of Accelerometer for the HSRI

Side Impact Dummies

Location Shortened Form Direction
DRIVER
Head Triaxial K001 X, v,
Upper Sternum BOO1 X
Lower Sternum BUO1 X
Left upper Rib L001 Y
Left lTower Rib Luol Y
Right upper Rib ROO1 Y
Right Tower Rib RUD1 Y
Upper Thorax (T 1) T001 X, Y,
Lower Thorax ( T 12 ) TUO1 XY,
Pelvis Triaxial BEOI X, Y,
Chest Deflection WECQ1 Y
Shoulder Beltforce GUO1SA
REAR LEFT EASSENGER
Head Triaxial K003 X, Y,
Upper Sternum B0OO3 X
Lower Sternum BUO3 X
Left upper Rib LOO3 Y
Left Tower Rib LUO3 Y
Right upper Rib RO03 Y
Right Tower Rib RUO3 Y
Upper Thorax ( T 1 ) T003 X, Y,
Lower Thorax (T 12 ) TUo3 X, Y,
Pelvis Triaxial BEO3 X, Y,
Chest Deflection WEQ3 Y
GUO3BA

Pelvis Beltforce

- 17 -



Axial Accelerometer ( Y - Direction)

Biaxial Accelerometer (X, Y - Direction)

Triaxial Accelerometer (X, Y, Z -Direction)

Displacement Tube

 XOIONCURT

Displacement Transducer

Note: See Table for Additional Information

Figur 5 :Targ t V hicle Instrumentation

- 18 -




Accelerometer - faordirates T Pesults | Grea,
No. Location Yol y e 7. X y 7
! 1
Occupant Compartment, right
1 Front-Doorsill 2630 620 300 17.5
Occupant Compartment, left T eam 1 agon |
2 | Front-Doorsill 2630 |-620 | 300 106 .6
Occupant Compartment, left - 168.1
3 Rear-Doorsill 1410 560 290
Rear Deck over Vehicle |
4 Center]ine 910 0 440 18.1 } 25.1 ¢ 13.2
5 Front Firewall over Vehicle 2890 0 650 16.3 | 6.9 7.0
Centerline '
8 | Shoulder Contact Front Door 1775 | -665 | 850 1210.9
—4
9 Pelvis Contact Front Door 1840 | -660 480 146.2
— e — - % -
Left Front Door on Windowsill,
10 slightly forward of surrogate s 2050 | -650 850 1138'4
i
Right Front Door on Windowsill,
1 directly across from Nr. 10 2050 650 850 24.3
12 Left B-Pillar near Door Lock 1480 | -650 670 109.3
13 Right B-Pillar across from Nr. 12 1480 650 670 ( 43.3
Underneath left Front Seat N T |
14 attached to Seat 1960 i 325 | 285 131.21
- T
15 Vehicle Center of Gravity » 11.9 62.8' 17.0
16 |Displacement Transducer Front Door 2235 - 1 670 0.225m
T T T
17 |Displacement Transducer B-Pillar 1415 | - 850 |[not avilable
* Reference Points: X - Rear Bumper
Y - Vehicle Centerline
Z - Ground Level
Tabl 2:Summary of Target Vehicle Instrum ntation
TEST NO . 4 - 19 -
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Coordinat Resul
No. Accelerometer - Location gordinates [mm] esults [G]
X Y Z |Long Lat Vert
Al Right Frame Rail 2134 584 | 508 15.6
A2 Left Frame Rail 2134 -584 | 508 13.2
A3 Front Crossmember at Centerline |3300 0 | 610 17.2
A4 Right rear vertikal frame Rail 228 560 | 407 18.5 | 30.2
AS Side Impactor Center of 1727 0 | 305 23.3 | 16.8 | 18.8
Gravity

FIGURE 6

Reference Plane:

X - Rear of Side Impactor

Y - Side Impactor Centerline

Z - Ground

SIDE IMPACTOR INSTRUMENTATION
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3, Test Parameter and Results

3.1

3.2

W N W
(¥ 2 I o U N

3.6

3.7

Crash Test Summary

3.1.1 Target vehicle

3,1.,2 Side Impactor (19° Crabbed

Barrier)

re-Test Conditions

2.1 Driver Pre-Test Position

2.2 Rear Passenger Pre-Test

Position

Vehicle Pre- and Post-Test Position

Post-Test Observations

Dummy Test Response

3,5.1 Dummy lest Response
Summary - Driver

3,5.2 Dummy Test Response
Summary - Rear Passenger

3,5.3 AIS and Coefficients

Target Vehicle Test Response

3.6,1 Pre- and Post-Test
Measurements

3.6.2 Exterior and Interior
Vehicle Measurement

3,6,.3 Exterior and Interior
Static Crush (Top View)

3.6.4 Exterior and Interior
Static Crush (Front View)

Crabbed Barrier Test Response

3,7.1 Pre- and Post-Test
Frontal Profile

3.7.2 Exterior Static Crush

P
3
3
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Table 3 :Crash Test Summary for Target Vehicle

VLHICLL DATA

le,t Vehicle

Overall lenstn/didth (mm)
le .t Weapht by vheel {(kp)
Toval ooy Cep)
Wheelbs o ()

. {from Center
( mm)

*

Longitudinal ¢
of Front Axle)

Tmpact fr, 1 (a0 )

Impct peet (rpn)

Fe irltiant

(ripp

flactinor 000

Volocity 1y m e )

Hnle ot
m o)

fs

(1)

Moo, T
Neo Jer gt
Mastmer oy L der it on
{1 i) yx-
Mazrmuam Tevorior Ut
Crusbhe Cmm)

4 (42.07

v | ( )
(6.0M)
{ )
{

Ly ove d
Levrl
[ewveld

o
. ~.0"
1..0M)

4
-
2
s
1

Mi<rvadn Yo t=to vt Intru 1en

{mm)

OCCUPANT

Ly
Locaton
Re straint
IN TR NTALI )
lhanber of by Chianne 1,
thantbe 1« O “ v (On Pora)

TLLT 4
Vi Rabbit 4-Door
3923 / 1613
LR 272 KR 259
LF 341 RF 353
1225
L 2402
1041.19
—_— —_——— e e 60 ——— — e e
0 (stationary)
35
368 -
- 391
o
376
10 S0
Driver ____Left PRear Pass.
RA__  __ Pelvis Belt
L 68
3




Table 4 : Crash Test Summary for Side Impactor

VEHICLE DATA

Teot Vehicle

Overall Lenght/Width {mm)
Te st Weight by Axle (kp)
Total Weight (p)
wWneelbase (mm)

Longitudinal C.G. (from Center
of Front Axle) (mm )

Tmpa~t Angle (de )
Impart Lpeed (mph)

ult it
{mph

Mavamum O GL R
Ve looity Cnangy moce)
Phaamum ¢ Gl fve r angg
Res.ltant (ompartment hcce Lo~
ration (G m ¢ )

Maxgmuun St wbic Cru b (o)

e PRow C (lop ol otack Level)
e Row B (Mod-otack Level)
¢ Row A (Bumper Level)

OCCHIPANTS

Type
location
Reotraint

INGTRUTENTATTON

Numbor of Dita Channels
Nunber of Camera, (Ground Baoed)

- 26 -
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Test No.: 4 Vehicle: 4 LF_ 341  (kp) RF_393 (kp)
Test Date: 11.06.81 Total Test Wt.)225 (kp) LR 272 (kp) RR 259 (kp

HEAD RESTS - up down other none

FRONT SEAT -.?;rward midpoint rearward latched welded
FRONT SEAT TILT - forward midpoint back oather ‘~2§?__nﬁ__ none
REAR SEAT - 1n place removed

STEERING WHEEL - up midpoint down not adjustable

SUN VISORS - up down removed

GLOVE COMPARTMENT - Tlocked  closed  none

SEAT BELT - fastened unfastened removed none
SHOULDER HARNESSES -  fastened wunfastened removed

VENT WINDOW  closed open removed none stationary
LEFT FRONT WINDOW - up down removed

RIGHT FRONT WINDOW - up gfﬁﬂl removed

LEFT REAR WINDOW - up. down remgved

RIGHT REAR WINDOW - up ggﬂﬂ removed

BACKLIGHT - 1n place removed

LEFT FRONT DOOR - closed locked removed

RIGHT FRONT DOOR - clgsed locked removed

LEFT REAR DOOR - closed Tlocked removed

RIGHT REAR DOOR - closed locked removed

ENGINE - wn place removed mounts modified
TRANSMISSION - neutral other removed

DRIVESHAFT - n place removed

PARKING BRAKE - off on disconnected
FRONT BUMPER - 1n E\agg-'removed none
REAR BUMPER - 1n place removed none

HOOD - 1n place removed

WINDSHIELD WIPERS - 1n place removed

FUEL TANK - 95 Percent full empty other L o
RADTATOR - full empty none removed

BATTERY - 1n placé-:;;;ved drained

SPARE TIRE - 1n place removed none

JACK - 1n place removed none

WHEEL COVERS - 1n place removed none

BALLAST - none kg

nuMMY LOCATION - _I;E RF _LE RR none

DUMMY POSITIONING CRITERIA - FMVSS 208 side 1mpact criteria other

Table 5 : Pre-Test Conditions
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Vehicle Pre- and Post-

Test Position

Table 8 :

[w ]
AR

- S IIAsn!IArl

m 1

01

90° Spur !

6

abp3 |Ledouoy utey

8

L
!
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Table 9 : Summary of Post-Test Observations

Test No. (Moving Test Device) 4
Dyu, vontact Points: Left Front Left Rea:
He ad no Contact Contact at C-Pillar and
Roof-Line
Che L Upper Door Panel and Upper Door Panel and laower
lover Window-S1ll =~ Window-Sall
Knees/Hip Lower Fronl-Door Panel Lowver Rear-Door Panel
Glazang _left Front- and Rear Side-Window shattered. Windshield cracked,

Lefl Fronl- and Rear-Door damaged, would not open.

Dooro:_

Seat Belt Anchorages . Left Scﬁt F;g@e damaged, Qut S?GE_ADEEEFdQEGW-_‘

remained intact. Seat Legs and - Runner not separated from Floor-Rails. Seat

Support damaged,
Restraints: _ Driver (RA) and Left Rear (Lap - Belt ) 1n use.

N
Fuel Leakape:. one

General Observations: Impact Point 650 mm from Front Axle.

Side Impactor Bumper impacted under the Door Beams. Buckling on_the Area of

the B-Pillar. B-Pillar damaged and bended on the lLevel of the Window-5111,

Left Front-Door separated from lowe:r 5111, Knee-Bolster supported the i

A-Pillar. A-Pillar turned.

Draiver-Dummy - no damage

Left Rear-Dummy - Damper, Damper-Frame and Potentiometer bended. Leather

tore up from Spine on the left Siade.




TEST WO. 4 TEST DATE 11.06.1981
TEST_COVEIGURATION:

Target Vehicle VW-Rabbit  4-Door Speed 0 [ mph]
Bullet Vehicle 19° Crabbed Side Impactor Speed 40.05 [mph]
Impact Location behind Front Axle 650 [mm] Angle 60 [ deg]

PASSENGER: DRI VER

Peak ap _ 112.84 [q] Impacted Object none

HIC 593.52 Tme T1_49 [ms] T2_81 [ms]

CHEST_RESPONSE :

Location [ 9] = 3ms [ g] SI A Vy [mph]| Imp.Time | Time a-max

[ms [ms

Upper Sternum (X)| 77.29 54 -- -— 33 75

Lower Sternum (X)| 48.94 37 -- - 33 74.5

LUR  (Y) 114.94 96 -- 25.39 30 42

LLR (Y) 112.82 87 -- 22.10 28 az

RUR (Y) 68.17 62 -- 19.42 35 47

RLR (V) J}o7.84 90 - 27.14 37 445

CHEST DEFLECTION: Damper - DY __ 35 [

VERTEBRAL_COLUMN_RESPONSE:

Location Pk ay[g]|Pk ag[g]F3 ms[gl| SI  Pv,[mph]| Imp.Time| Time a-max
Y rLuJ fmsl

Upper Thorax (T1) | 101.41 }102.56 | 84 925 | 31.61 30 45,5

Lower Thorax (T12)| 115.38 |115.82 114 1020 | 27.61 30 42 .5

PELVIS RESPONSE:

Pk ap[g] 119.59 SI 776 =3 ms {g] _gg o8 Impact Time [ms] oc

Shoulder 30 msec Pelvis 30 msec

Table 10: Side Impact Dummy Test Response Summary

T T mial Yoot




TEST NO. 4 TEST DATE  11.06.1981
TEST_CONFIGURATION:

#

Target Vehicle VW Pabbit  4-Door Speed 0 [ mph]
Bullet Vehicle 19° Crabbed Side Impactor Speed 40.05 [mph]
Impact Location behind Front Axle 650 [mm] Angle 60 [deg)

PASSENGER: L EF T REAR

Peak ag __ 160,01 [q] Impacted Object C-P1llar and Rogf-line

HIC 734.72 Time T1 72 [ms] T2_101 [ms]

CHEST_RESPONSE:

Location [g) = 3ms [ g] SI A vy [mph]| Imp.Time | Time a-max
[ms [ms

Upper Sternum (X)] 59.22 4?2 -- -—- 68 80.5

Lower Sternum (X){ 88.57 74 -- --- 65 75

LUR  (Y) 95.76 70 -- 30.35 63 77

LLR (Y) 125.94 85 -- 19.43 60 80.5

RUR (Y) 75.28 70 -- 23.51 63 77

RLR (Y) 103.61 92 -- 25.69 60 77.5

CHEST DEFLECTION:  Damper - DY 44.5  [mm]

VERTEBRAL COLUMN_RESPONSE

Location Pk ay[g]|Pk agfglF3 ms( g]| SI fvy [mph] I{np. ime Timﬁ a-max

Upper Thorax (Tl) | 113.67 |118.59 | 104 826 | 24.75 39 85.5

Lower Thorax (T12)| 87.29 | 92.43 83 712 | 26.59 39 75

EELY1§_B§§EQU§E- f

Pk aR[g] 123.93 S1 1099.4 >3 ms [g]) 112.4 Impact Time [ms]

IMPACT TIME.:

- am - -

Shoulder 58 msec ; Pelvis 60 msec

Table 11:Side Impact Dummy Test Response Summary
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L

)
M
!

238 mm

Static Measurement Front Door
Rear Door = 343 mm

PRE - TEST POST - TEST A CHANGE

Al o802 2367.5 -34.5
Bl 325 720 -5

C 790 o 690 -10
DI 3927 - 3867.5 o a9
E| 128 1 125 o 0

F 385 405 20

G 190 135 - 5

H 160 187 27

| 155 173 18

J 153 180 27
K| 1% 200 10
Ly w1 12 0
M s 233 -12

Table 13: Pre-and Post- Test
Measurements
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TEST NO :

. S

U
g
s
u 2
Pre - Test s 5
—_ O
Interior - Test g
s 2
Exterior - Jest s 8
///“\\ o> oas
- jimm ]
L 876
- 812
~ 660
49 ~ 610
- 508
- 432
\ \ L -~ / - 305
S S ' //f
0
1 ——e
R E T 1 I | L] ' 1 ) BRS LI II
8.05 7 6 5 4 3 2 1 0 1 2 3 4 5 6 7 8'8.05
x 102 [ mm)
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o I ! T | | LB l Ll ) T T , —
31.7 30 24 18 12 6 0 6 12 18 24 30 31.7

FIGURE 12 :

Lateral Distance from Centerline

EXTERIOR AND INTERIOR STATIC PROFILES AT THE

LONGITUDINAL DISTANCE 610 MM FROM DOOR
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TEST NO: 4

Pre - Test /
/

Interior - Test ¢/

/

Exterior -,Iest‘

S

Yertical Distance

- above Ground

[m?‘
34,54
32 7
26
24 A
20
17 1
12 A
Q
- |
S T T T T v
8.05 7 6 4 3 1 0 1 2 3 4 5 6 7 8'8.05
x 102 | mm )
-~ Lo
[ T T T ‘ T T L T T
31.7 30 24 18 12 0 6 12 18 24 30 31.7
[ n]
Lateral Distance from Centerline
FIGURE 13 : EXTERIOR AND INTERIOR STATIC PROFILES AT THE

LONGITUDINAL DISTANCE 914 MM FROM DOOR
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[ mm]

Table 25:

Pre- and Post-Test anteﬂl Profiles for Side Impactor(Test

WIDTH x 100 [ mm]
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PART 572 DUMMY CALIBRATION TEST DATA

Dummy . _ Uriver (Test 4)
Date of Dummy Calibration 28.10.81 10.11.81
Calibration Sequential Number for Dummy
Temperature in Lab. (Spec. = 66 to 78 °F) 71.6 71.6
Relative Humidaty in Lab, 36 45
(Spec. = 10 to 70%) Pre - Test Post - Test
Test Parameter Specafication Calibration | Calibration
1. Head Drop Test:
a. Peak Resultant Accel. 210 - 2606 242 212
b. Peak Lateral Accel. < 10G
c. Time above 100G 0.9 - 1.5 ms 1.17 1.21
2. Neck Bending Test:
a.Pendulum Speed 21.5 - 25.5 fps 21.6 21.6
b. Pendulum Avg.Decel. 20 - 246G 23.0 22.5
(over ty - t2)
c. Peak Resultant Head 26G Maximum 22.0 20.0
Acceleration
d. Pendulum Decel. £ 3 ms 2.0 2.5
(t, - tl)
e. Pendulum Decel. 25 - 30 ms 25.0 25.0
f. Pendulum Decel. €10 ms 3.5 7.5
(ta"tB)
g. Pendulum Direction 2123 ms
Reversal Taime
h. Maximum Head Rotation 63 to 73° 70.5 71
1. Chordal Displacement:
Head Rotation Angle
o° Tame -2 -2 ms 0 0
Displ. -0.5 - 0.5 an. 0 0
3Q0° Time 25.6 - 34.4 ms 26.0 27.0
Displ. 2.1 - 3.1 1n, 2.95 2.74
60° Time 40,3 - 51,7 ms 43.0 42.0
Displ. 4,3 - 5.3 1n, 5.11 4.96
Max 1mum Time 53.2 - 66.8 ms 60.0 62.0
(73°) Displ. 5.0 - 6.0 1n. 5.92 5.91
60° Taime 67.0 - 83.0 ms 77.0 79.0
Displ. 4,3 - 5.3 an, 5.08 4.98
30° Tame 85.4 - 104.6 ms 98.0 99.0
Daspl. 2.1 - 3.1 an, 2.4 2.3
o° Time 101.0 - 123.0 ms 113 114
Displ. -0.5 - 0.5 1n. .21 .3

TABLE 26: DUMMY CALIBRATION - DRIVER
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PART 572 DUMMY CALIBRATION TEST DATA (CONTINUED)

Dummy : _Uriver  (Test 4)
Test Parameter Specification bre - Teot Post = Te t
Calibration Calibration
3. Abdominal Compression
Test:
(Preload = 10 pounds)
a., force at 0.5 1n. 14 - 26 1b 22.2 22.6
b. Force at 0.75 in. 27 - 40 1b 33.7 35.1
c. Force at 1.0 1n, 40 - 53 1b 49.7 51.9
d. Force at 1.3 ain. 63 - 78 1b 71.5 75.5
4. Lumbar Flexion Test:
a. Force at 20° 22 - 34 1b 28.1 27.0
b. Force at 30° 34 - 46 1b 38.7 37.1
c. Force at 40° 46 - 58 1b 51.2 49,0
c. Return Angle 129 Maximum 18 20
5. Chest Impact Tests:
a. High Speed
1) Probe Speed 21.78-22.22 fps
2) Peak Deflection 1.7 1n. Maximum
3) Peak Resistave 2250 1b Maximum
Force
4) Internal 50 - 70%
Hysteresis
b. Lowv Speed:
1) Probe Speed 13.86-14.14 fps 13.98 13.98
2) Peak Deflectzion 1.1 1n. Maximum 1.34 1.44
3) Peak Resistive 1450 1b Maximum 1262 1082
Force
4) Internal 50 - 70%
Hysteresis
6. Knee Impact Tests:

a.

Right Saide

1) Probe Speed
2) Maximum Force
3) Time 1000 1b

Left Saide

1) Probe Speed
2) Maximum Force
3) Time 1000 1b

6.76 - 7.04 fps
1850 - 2500 1ib
1.7 ms Minimum

6.76 - 7.04 fps
1850 - 2500 1b
1.7 ms Minimum

TABLE 26A: DUMMY CALIBRATION - DRIVER

- 53 -




PART 572 DUMMY CALIBRATION TEST DATA

Dummy: Passenger (Test 4)
Date of Dummy Calibration 30.10.81 12.11.81
Calibration Sequential Number for Dummy
Temperature in Lab, (Spec. = 66 to 78 °F) 71.6 71.6
Relative Humadity in Lab., 47 45
(Spec. = 10 to 70% Pre - Test Post - Test
Test Parameter Specaification Calibration | Calibrataon
1. Head Drop Test:
a. Peak Resultant Accel. 210 - 260G 220 224
b. Peak Lateral Accel. <106
c. Time above 100G 0.9 - 1.5 ms 1.17 1.2
2. Neck Bending Test:
a.Pendulum Speed 21.5 - 25.5 fps 21.6 21.6
b. Pendulum Avg.Decel. 20 - 24G 24.0 22.3
(over ty - tz)
c. Peak Resultant Head 26G Maximum 22.0 18.0
Acceleration
d. Pendulum Decel. £ 3 ms 2.0 2.8
(tz - tl)
e. Pendulum Decel. 25 - 30 ms 25.0 25.0
(ty - t))
f. Pendulum Decel. <10 ms 3.0 7.0
(t4 - tj)
g. Pendulum Direction 2123 ms
Reversal Time
h. Maximum Head Rotation 63 to 73° 69 67
1. Chordal Displacement:
Head Rotation Angle
ge Time -2 - 2 ms 0 0
Displ. -0.5 - 0.5 1n. 0 0
30° Time 25.6 - 34.4 ms 26.0 27.0
Daspl. .1 - 3.1 1n, 2.86 2.74
60° Time 40,3 - 51.7 ms 42.0 45.0
Displ. .3 - 5.3 1n. 5.11 5.03
Max 1mum Time 53.2 - 66.8 ms 59.0 60.0
(73°) Displ. .0 - 6.0 1n. 5.94 5.63
60° Time 67.0 - 83.0 ms /3.0 74.0
Displ. 4.3 - 5.3 in. 5.18 5.07
3p° Time 85.4 - 104.6 ms 92.0 95.0
Displ. 2.1 - 3.1 1n, 2.51 2.5
0° Time 101.0 - 123.0 ms 107.0 111.0
Displ. -0.5 - 0.5 1n. .07 .11
TABLE 27: DUMMY CALIBRATION - REAR LEFT
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PART 572 DUMMY CALIBRATION TEST DATA (CONTINUED)

Test Parameter

Dummy :

Passenger

(Test 4)

Specification

Pre - Teot

(alibration

Fot - ¢

Cadlllatio,

Abdominal Compression
Test:

(Preload = 10 pounds)
a. Force at 0.5 1n.
b. Foice at 0.75 1n.
Force at 1.0 1n.
at 1.3 1n.

c.
d. Force
Lumbar Flexion Test:

a, Force at 20°
b. Force at 30°
c. Force at 40°
c. Return Angle
C

hest Impact Tests:

a. High Speed
1) Probe Speed
2) Peak Deflection
3) Peak Resistive
Force
4) Internal
Hysterests

b. Lov Speed:
1) Probe Speed
2) Peak Deflection
3) Peak Resistive
Force
4) Internal
Hysteresis

Knee Impact Tests:

a. Right Saide
1) Probe Speed
2) Maximum Force
3) Time 1000 1b

b. Left Saide
1) Probe Speed
2) Maximum fForce
3) Time 1000 1b

14 - 26 1b
27 - 40 1b
40 - 53 1b
63 - 78 1b
22 - 34 1b
34 - 46 1b
46 - 5B 1b
12° Maximum

21.78-22.22 fps
1.7 1n. Maximum
2250 1b Maximum

50 - 70%

13.86-14.14 fps
1.1 1n, Maximum
1450 1b Maximum

50 - 70%

6.76 - 7.04 fps
1850 - 2500 1b
1.7 ms Minimum

6.76 - 7.04 fps
1850 - 2500 1b
1.7 ms Minimum

TABLE 27A: DUMMY CALIBRATION - REAR LEFT

- K5 -

31.0
a2.7
56.2
18

13.98
1.42
1236

13.98
1.36
1210




TEST NO: 4

DRIVER
Al 1 T T T
[ Impactor Deceleration 1
Ny > g
/AN T
I e e e e S
7/ Chest Deflection \A‘\\_
A | X
7 s
/ |
50 100 TIME t (ms) 150
Pre Test
_____ Post Test
LEFT REAR PASSENGER
PaN I I A
V4 Impactor Deceleration |
/A .
N )
/’-;:"-‘F#* ~ —3~ o ~
/ s
V/,’ Chest Deflection | s
/
y4 5 mm
74 T
0 50 100 TIME t (ms) 150
FIGURE 14 SID CHEST DEFLECTION AND
IMPACTOR DECELERATION

- bh6 -



APPENDIX A

Photographs



Figure A1 : Crash Sequence Figures

TEST 4 - 40 mph
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Figure
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APPENDIX B

Vehicle and Dummy Test Respone
Acceleration/ - and Velocity/Time
History
B.1 Vehicle Test Response
B.1.1 Target Vehicle
B.1.2 Crabbed Barrier
B.2 Dummy Test Response
B.2.1 Driver
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